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Ten Months’ Exports to Ru 


ssia. 


I 





675 


from \W that 


ports to Russia have increased during the 


shington showing our ex- 


past ten months. A machinery builder, 


for 11s 
been ruines hy this utterly 


bx able to see 


tance, whose Russian business has 


useless and 


hardly 


rd action wi 

how he is compensated for his loss by 
ic alleged fact that exports in other lines 
m ive increased enough to compensate 
the falling off in his own line so far as the 
total volume of exports 1s concerned, What 
| ( vy has done in the way of ex- 
po to Russia within ten months has 
nothing whatever to do with the question 


as to whether American machinery build 


ers doing b Russia have been 


Usilics in 


injured by action resulting in the imposi 
n by Russia of import duties on Amer 
lachine much higher than are im 
posed upon machinery entering Russia 
from Belgium, Germany or England. Such 


tics may deceive some people, as they 
r rl Hit 1rite ded to do, but not those 
’ ( ( Informed Or who look at 
Cs rs from a business standpoint 


Not Only a Machinist but a “ West- 
erner.” 
been of 


Workingmen who may have 





fended hb re Ce stories of “The 
Bread Winne ! iv feel comforted 
possibly by loo 1 the story in the 
Jimmie ul ber | ed “Wanted, Hero.” 
It i exceedingly silly and tiresome sto 
rv abou i girl who worshipped a colleg 
football captam ind became engaged to 
him But having his way to make in this 

orld he sought to become a mining en 
eineer and the dear creature visited him 


na machine shop where he was working. 


Then he used bad grammar, though a 


imply because “Century 


Magazine’ workingmen must always speak 


grammar and be otherwise uncouth 


only that 


Not 


he first 


but she realized then for 


time that he was after all nothing 
but t “We terner”’ 
New York, broke 


married a man who 


and so sie went to 


off the engagement and 


never went inside a 


m iri op Ceven to learn to be a min 
Ing engine ) and who, above all things, 
W ot a “Westerner And they lived 


after 


Action of the National Metal 


\ recla 1 ( ¢ Or tire National 
\let d \ iT on Pa 1 held l New 
‘ ins i dec tion wa 
1 ly adopted which, after calling 

{ hie fact h in orecni 

n for vith the Internation \ssi 

( I ‘VY 1 11¢ 111¢ he st ( 

\ dere iv 

es 0) Conne president of the In 

eT! 1 \ssociation ot Machinists 
Without empt to arbitrate, officially 
called a strike agamst shops of our mem 
bers which did not accede to certain ar 


demands bv a specified date Wi 
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ceclare that we urged President O'Connell 
to arbitrate any and all matters of dispute 
and reiterated our willingness to abide by 
used our best efforts to 
Wi deplore the fact that 


the 


arbitration and 


avoid a strike 


the general officers of International 
\ssociation of Machinists have seen fit 


and 


honor on the association for which they 


to violate their contract throw dis 


stand and so make it sible for our 


mmMpos 


association to place any faith in the re 
sponsibility of the machinists’ union 

“We declare that the 
has, through its National and local officers, 


faith 


machinists’ union 


broken with and proved them 


us 
body, with 


will 


selves to be an irresponsible 
make no contracts that 


We 


right of any man to belong or not to any 


whom we can 
be binding upon them recognize the 
religious, political or economic sect, as he 
his 
free will, 
the 


maintain 


also right to leave our 


may see fit; 
employment at his and his right 
to sell his lab r at 


We 


rights to employ ; 


best 


price he can 


command our inalienable 


man whether he belongs 


and at w 


ation 


and 


or not to any organi ages 
also to dis 
We 


a shop is in the 


be 


mutually satisfactory, 


charge him at our discretion insist 


that the management of 
hands of the emplover and is not to 


nterfered with by the 


‘We insist 


for a fait 


employee 


that a fair day’s work shall 


be given day's w and we will 


age, 


fair dav’s wage for a fair day’s 


We 


hours or an 


five a 


believe that a shortening of the 


vor] 


working increase of wages 


only be brought about by the hearty 


can 1 
. er , > 1 an > 

co-operation of employer and employee 
in advancing and not in retarding produc- 
introducing and not fighting 
We 
unbusinesslike and unnecessary 


that 


tion and by 


improved methods decry strikes and 


lockouts as 
all disagreements can be 


and believe 


adjusted by other means, and the condition 
of emplover and employee both benefited 


more by harmonious than by 


progre Ss 
strife nd discord.” 


Phe 


the 


Principles issued by 
Mav Was 


and de cla 


Declaration of 


\dmuinistrative Couneil, 28, 


also adopted. The resolutions 


ration being as follows: 
ESOL! ON ADOPTED BY rill ADMINISTRA 
rIVE COUNCIL AT CHICAGO 
MAY 25, 1901 


\ssociation and the International Associa 
tion of Mac s formally entered int 
n \oreem n Nilay Ss 1Q00, for the 
expres | ) ( ol \ nding strikes and 
( ‘ t ting | ad sputes he 

ech emplovel ha emplovees 

\nd whereas was specifically agreed 
| pend ’ Ntration here should be 

' P ‘ ‘ nts 

\ne vhereas, | ( CK Da f tha 
\oree ' ri | \. of \] has el ed 
rbitr n and has oftheially ordered and 


ikes in many 
MN: Me. 4. Ax 
ved, By the Administrative 


the 


instituted sti 
members of the 
Be It Resol 


Counce mm session in Chicago on this 


June 20, 1901. 


twenty-eighth day of May, 1901, that the 


International Association of Machinists 
has wilfully violated its agreement of May 
18, 1900, and having made the same null 


and void, the Agreement is no longer bind- 


ng on the National Metal Trades Associa 
tion 

MECLARATION OF PRINCIPLES ADOPTED 1 Li 

ADMINISTRATIVE COUNCIL, AT 
CAGO, MAY 29, IGOI 

We, the members of the National \ 
Trades Association, declare the fol \ 2 
o be our principles, which shall govet 
us in our relations with our employees 

I. Since we, as employers, are respor 
sible for the work turned out by our we 
men, we must, therefore, have full disere 
tion to designate the men we conside1 
competent to perform the work ind t 
determine the conditions under which t 
work shall be prose ted Phe questio1 
of the competency of the men being det 
mined solely by us, and while disavowing 
any intention to interfere with the prope 
functions of labor organizations, we w 
not admit of any interterens W 
management of our business 

2 Disapproving ab olutely oft strikes 
and lockouts, the members of this Assoc 
ation will not arbitrate any question wit! 
rien on strike Neither will this associa 
tion countenance a lockout on any arbitra 
ble question unless arbitration has failes 


3. Emplovment 
be made against any man 
membership in any society or organiz 
Every workman who elects to work in 
required to work peacably 


his fellow 


shop will be 
and harmoniously with all em 
ployees 


Handy 


The number of apprentices, helpet 


4 \pprentices, Helpers and 
men 
and handymen to be employed will be d 
termined solely by the employer 

5 \lethods Wages 


shall be employ 


at wages mutually 


and Employers 


+} + 
tell 


work-peopl 


We wil 


free to 
satisfactory 
not permit employees to place 


tion on the management, methods or pro 


duction of our shops. 


| and will require 


fair fair day’s pay 
pai 


stem, 


day's work for a 
Employees wall be 
premium s\ 


piec vO 
piece \ 


s the employer may elect 


6 It is the privilege of the employe 
to leave our employ whenever he sees fit 
nd it is the privilege of the emp 

oO discharge inv Wwe mM I l ( 
F 

mf Lhe WOVE iu ciple be g ibs 

ely essential to the ccesstul condu 
or our bi S111¢ cy ( 1 
D1 tion 

In « sc Ol d Ssagreement Conce Q l 
rs ne covered by the f regoing declar 
mm, we advise our members 1 the 
employees, either individually r collec 
ively, and endeavor to adjust the difficult 
na fair and equitable Dasis n e < 
inability to reach a satisfactory adjustmen 
we advise that they submit the questio1 
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arbitration by a board composed of six 
persons, three to be chosen by the em 
ployer and three to be chosen by the em 
ployee or employees. In order to receive 
the benefits of arbitration, the employee or 


employees must continue in the service 


and under the orders of the employer 
pending a decision 

In case any member refuses to comply 
with this recommendation, he shall be de 
nied the support of this Association unless 
it shall approve the action of said membet 


8 Hours and Wages Hours and 
wages being governed by ‘al conditions 
shall be arranged by the local associations 
in each district 

In the operation of piece work, premium 
plan or contract system nm in force 


to be extended or establish« din the future 
this association will not countenance any 
conditions of wage which are not just, o 
which will not allow a workman of ave1 


age efficiency to earn at least a fair wage 


Explosions of Castings. 


The Spee Inspector of Factories 
Bengal. | ove he following list of 
accide t e same type vhich 


occasionally 2g en the partie lars of cases 
of this character but they would seem 
to be of more frequent currence tha 


(1) The first one occurred in the work 
shop of the India General Steam Naviga 
tion Company at Kidderpore \ larg 
marine piston was clamped to an iron 
bed-plate for the purpose of removing 
g the piston 


h 


the piston-rod by expandi 
A fire was lighted below the piston, whic 
shortly after burst with terrific force, kill- 
ing one man and injuring several 

(2) A hollow pump-plunger that had 
been lying on the scrap heap of a jute 
mill was thrown into the cupola to melt 
This shortly after burst, and two men 
engaged i! feeding the cupola were badly 
burnt 

(3) A pump-plunger rod was bent in 
the Cawnpore Ice Works. This wa 
placed on the fire attached to the plunger 
to straighter The plunget burst 


kille d 
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so would be trifling. It 1s evi 


dent that moisture finds its way into these 


hollow castings whether working unde1 
pressure or 1 
Elsewhere in this issu there 1s pul 





ished by autherity of the British Embassy 
t Washington notice of prizes to b 
warded for t-p elle g 
for litary use rhe prizes range 
tro $500 to $2,500 1 1 condit 
re fully d | ( ts wi ) 
+ d + 11 re t na t ~ 
urse apparent that the successful con 
petitor will be in the way otf securing 
ry ge ( ract if le wag 
rought ou 
\\ ci¢ Ti¢ he ] A | 
( ) of Sp ofield. \ ed e“ 
- i 
luc f 
\ O £ d ds w 
1 d so f 
Co fal Revi 
mmercti eview. 
New York, Monday, June 17 
i] HINERY MARKET 
1 e! eek the tool market 
een 1] cle I M unfi rtunate | 
cond ns from w se grasp no reliel 
e near future clearly visibl But 
et the effects upon distribution « nue 
he less mat ed than t Se por pre 
duction That is he dealers 1 tow! 
ive thu I not expel! enced a fi ng 
off in their trade the same prop 
to whicl t may be estimated he outp 
of work is curtailed in the tool mat 
factories. On the contrary, demand ft 
ols is pretty good This would seem t 
dicate that the machinists employed 
nuulding t s have gone out with mor 
early uniformity than those engag 
the es of 1 ic] ine \ 
nN inc oT 11 | ivtotl lake seasona 
celivert ire QT ¢ more umerous 
me goes by Dealers’ and manufacture 
LtOCKS ‘ ( g { consicde 
( ent Tor ( eed nd there 
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Of the prospects of the steel industry a 
nan in the small tool trade with whom 
the writer was talking the other day, rea 
ons from his own experience. Some years 
ago, in a time of exceptional demand, he 


4 


had a call for foot-power engine lathes 


elling at a hundred and some odd dollars 


on which he was unable to obtain satista 
ory deliveries from the imanutacturers 


He proposed to a machine shop in th 


vicinity to build some for him especially 
ffering to pay for the patterns and attet 
nk ( " nm tlhe shop mset ed 
1} I 1 ‘ went off € BO ike 
| ma i undred if 
w NI2T \ fte 

exception ( f ( 
sided and the ] I ned 

d makes. He argues that likew 

‘ i l of ec titte 

He ( dustr na t when dt 

r conce 
! ce tie 
| \I Compa 

P placed an order with 

1 ‘ l nervy Compat Pittsburg 
ire it ol " | ! h 1 

( | led ina vy additior 
e built to t \nchor plant in the very 
future Phe company will manu 
facture gas engines of the “Modern” type 


ww being made in Buffalo, N. Y 

lhe awards for the government arsena 
at Rock Island are coming along slowls 
\mong the last is an award to the Voledo 
Machine & Tool Company, Toledo, Ohio, 


for a number of extremely heavy pun 


\ formal protest has been addressed 
the Clhet of the Bureau of Construction 
and Repair, U. S. Navy, by the president 
of the Abendroth & Root Mfg. Company 

gainst the award to the Babeock & Wil- 
cox Company, of a contract for three 
water-tube boilers for the Washington 
Navy Yard, based on bids opened May 
The offer covering the Babcock & Wilcox 
boilers was $13,023, while the price named 
by the United) Engineering Company, 
which bid tor the Abendroth & Root Com 
pany, was $11,324. The complaint alleges 
chromic tavoritism to boilers of the B. & 
\\ type and cites a contract for the Brook 
lyn Navy Yard within the past vear as an 


1 


nstanecs The specification and plans in 
that case, the letter states, “were drawn 1 
such a manner as to practically preclude 
the possibility of any boiler maker securing 
the contract except a builder of the Bab 
cock & Wileox Company's type hi 


t threatens to brine the ttet 


prot tal 


before Congress 


Che Imperial High Director of Marine 
of Germany, and Professor E. von Halle, 
of Berlin, are making a circuit of all the 
shipyards in the country with the view of 
ascertaining the best methods of construe 
tion hey have already visited the 
Cramps, the New York Shipbuilding Com 
pany, the Newport News Shipbuilding 


Company, and the yards at Cleveland, Chi 


cago and New London It is believed 





that 


pletes 
showing interest 
deck riveters and the larger sizes of drills 

Chinese imports of machinery from th« 
United 
of Consul-General Goodenough, amounted 
to $270,000. 
have 
chinery; notably a 300-barrel flour mill in 


Shanghai 


that 


mill has been be 
Korean 
hinery 


aa | 1 


Tie ople 


\ 


tions and 
1’ was 
making 


revolutions 


CSs 


ufacturers 
buyers, given ten times the 


le one produce 


Irom 


the intluence 


ating 


iween 


not 


through the 
business 

n so many 
ing of 
without its ample compensations 
it the more conservative 


f supplies, 


that 


of specialties is gettin 


1 


cem strange when compared wit 
ccounts 


Western 


ing material and supplies for 


1 


half « 


markets extending from pig 


bars 


ing gains, 
the c¢ 
well enough assured to induce active prep 
trations for next season's production, be 
ginning 


turers 
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their next visit sath and com 


large manufactories 
been equipped with American ma 


work to convert 


The estimated proportion « 


being $149,400 


variety of causes 


1 
PeVOIULIONS 


The numerous combinations of mat 


for the combined 


directions that 


some business 


a supply house 


hat the books of 


vear with great freedom 


o files and emery 


where purchases 
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But in the equipment of shops the present 
condition of trade is not so brisk as it was 

month ago. This is all the more notice 
able, for the reason that in May ther 
were many changes in location among th 
smaller manufacturers and many exten 
sions of plant capacity \lterations ane 
removals have been completed, and cur 
rent trade runs mainly to scant repair 
work and to the fitting out of a few new 
plants 

The Saginaw Manufacturing Compa 
reports that the demand for pulleys 

- 


been excellent since last Decembet 


ning along with little change in voli 
since that month 

The Crosby Steam (aug 1 
Company has a steady demand f 
products The capacit ot its Tact 
has been increased within the pas 

it is busv and is behind in its ordet 

The Winslow eke vator & Machine ¢ 
pany iv that inquiri for freight 

Senger cievale s wl ( may be CO 
ered an index of ¢ ruction we 
now twice as mat is they Wel 
months or a year ago The outl ror 
bates s flatterince 


Quotations. 
New York, Monday, J] 


: 17 
sey City delivery, gooc 


No. 2 plain 14 15 @ 14 05 


Gray forge... 1375 @ 14 3 
labama Pig, New York delivery 

No. 1 foundry, or soft 15 25 «a 

No. 2 foundry, or soft.... 14 75 @ 15 of 

No. 3 foundry.... ; 14 25 @ 14 5 

Foundry forge, or No. 4 13.75 (a 14 00 


Bar Iron—Base sizes—Refined brands 
mill prices on dock, 1.58 @ 1.65¢ trot 
store, 1.80 @ 1.90c Some sellers UN 
raised their prices to the new m 
from store, 1.85¢ 


Tool Steel Base sizes—Good 


quality, 7c.: extra grad 0c. 2 | 
ward 

Machinery Steel Ba ( SIZ 
Store, 1.900 (a 2.006 

Cold Rolled Steel Shaft ng Ba 

Krom store, 2 @M 2346 

Copper in carload lots ke Sup 
ngot, 17¢ electrolvti c 9 
16 @ 165«¢ 

Pig Tin—28 @ 283<c., f 5 i 10 


Spelter—3.95 @ 4c., New York 
\ntimony—Cookson’s, 103, (a 
Hallett’s and U. S., 834¢.: Hungaria 

Italian, &5¢c 


Lard Oil—Prime City in jobbing lot 




















A Special Milling and Boring Ma- 


chine for Small Lathe Beds. 


The half-tone shows an interesting 


‘-hine, such as warranted 


uentlyadopted in establishments wh 


1 : 
Machines are turned ut in 


numbers Che arranger 


wn was designed and uit by 


etting hree peed r er 
nches by 5 feet Phe heat s ot 
are cast on the bed and 


hining required on the entire casti 
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Testing Ram Pressures in Presses. 
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and in short tim he beds 


three at a time on hxtures 


platen, which e the sufficier 
ar the headstoc 1 which lox 
rrectly and hold them securel 
ntire bottom surface of each bed and 
he front edge of the base of each are then 
1 all at once Only one cut is 


for this operation, and the time 
is ninety minute The gang 
milled sixty-three of these 1 


regrinding \ll of the batch 


beds under way are of course put 


h this operation before the ne 


















r 

\ ‘ 

( Ve’ 

( ad 
( 1 t ‘ 

( mi 

! 

( ¢ I 
f pre ire tt nec 
the crude method 








obtained chietly from various text-books 
which gave the results of punching and 
shearing experiments, but which, like 
many other records of the kind, seemed 


' ee : . 
to indulge in considerable variation ot 


statement, both in premises 
ion 


In recent years, however, I 





ed a plan which is nearly enough accurate 
for most practical purposes, and which 
po ibly may be of interest to the readers 
yf the ‘American Machinist.” It is based 
upon the old practice of crushing disks of 
copper, of accurate size and supposedly 
known hardness, to a certain increased 
diameter, etc. The frequent use of cop- 
per in this form being somewhat expen- 
ive, a system was planned as a substitute, 
onsisting of a similar use of bar-iron 
(usually inch square), annealed by 


heating it red-hot and cooling upon dry 


ishes in a still atmosphere. Several bar 


»f such iron, 4 inches long, were sent to 
1 well-known testing laboratory and wer 
crushed, when lying upon their sides, by 
being spread to an average of 9-16 inch 
Measur- 


after 


wide and about 7-16 inch thick. 


ing the largest area of the same 
crushing (in a plane normal to the line of 
pressure), it was found that the pressure 
required was approximately 72,000 pounds 
per square inch. Other experiments with 
'4-inch square iron showed about the same 
results when crushed to 9-32 inch wide by 
7-32 inch thick. 

that 
each inch in length of the larger iron re 
quires about 20 tons (of 2,000 pounds) 


the 


Based upon these figures, we find 


while smaller iron requires about 


10 tons. No accurate experiments have 


yet been made as to how much less 
pressure is required for very short pieces, 
say 4 or I inch in length, when compared 
with the 4-inch lengths; but doubtless the 
pressure per square inch would be some 
what less, on account of the greater ease 
of the endwise flow of the metal when in 
short pieces. 

For practical use, however, where no 
great accuracy of detail is required, but 
where large errors must be avoided, suffi 
ciently good results have been obtained 
2, 3,45 


or 6 inches in length. These can be rough 


by using various short bars of 1, 


ly cut off and annealed in the blacksmith 
shop at very slight expense, and can often 
be used several times over by reannealing 
them and using them turned up edgewise 
For 
the more accurate final tests, however, it 
When com 


to be flattened in the other direction. 


is better to use the new bars. 
paratively light pressures are to be meas 
ured it is better to use '%4-inch iron, be- 
cause such little bars are not short enough 
in proportion to their width to produce 
large errors, by reason of the endwise 
flow above referred to. 

Thus for testing the ram pressure, in 
any sort of a power, foot or screw press, 
under ordinary conditions of applying the 
power, all that is necessary 1s to insert a 


pair of dies, consisting cf an upper and 
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i lower hardened steel plate, ground flat 
Che ram of 
until the 


upon their working surfaces. 


the course adjusted 
little 


laid 


crushed to the proper degree, reading the 


press 1s OI 


iron bars in question, which may be 


side by side between the plates, are 


result in tons at the rate of 20 for each 


length—that is for the 


nch in 
process for the 
bars 1s ot course the same, using 10 tons 

In scme cases it has been tound prac 
ticable to test the pressure re 
perating upon a 


given piece Of WOrk 1n 


1 pair of dies. These dies are mounted in 


the press as usual, but with two flat steel 
plates beneath them, the little pieces of 
crushable iron being placed between thes« 


last-named plates One interesting ex 


periment recently made in this line was to 


uscertain the approximate pressure for 


lrawinge brass cannon-cartridge-cases at 
different stages of the descent of the 
punch, the strcke of the ram in this case 
heing very long on account of the great 


Although a good deal 
of horse-power is required in a press of 


this kind, because the 


work 


depth of the 
pressure is exerted 
through a long distance representing much 
yf the ram stroke, the 
int is comparatively small. It 


actual pressure at 


any one p 
while 


was therefore necessary in the cace, 


operating upon a cartridge 3% inches in 


diameter by 16 inches long, to use only a 
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few of the small (% inch square) pieces 
of iron. 

The above named system is adapted to 
be used in an ordinary shop by ordinary 
men, and the testing gets done—which it 
laborate 


usually would not be if a more e 


system was used. As a makeshift, more- 
over, It seems to answer pretty well. What 
is really desirable for such work is a de 
vice which I have for several years in- 
tended to build, but which has never yet 
heen started. For want of a better name, 
it may be termed a ‘“‘weighing bolster.” 


his should be in the nature of a spring 


balance or a hydraulic balance, or other- 


wise, which could be bolted upon the bed 
of any ordinary press, with a pair of dies 
placed on the top of it—the upper die be 
ing mounted in the ram as usual. In many 
casés it would be desirable that there 


shou'd be a hole of several inches in 


diameter entirely through the-bolster, that 
the work from the dies might drop freely 
On account of the limited room usually 


available between the bed and the ram of 


a press, this bolster should not be more 


than 3 or 4 inches thick, with a width from 


front to back of some 12 to 16 inches, and 


with a length from right to left of 


per 
haps twice as much. It should be capable 


of weighing pressures from, say, 100 Ibs 


to 200.000 Ibs It should, preferably, be 


a recording instrument which would make 


a chart somewhat resembling a_ steam 
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FIG. 2. SECTION OF MAGNET 


cylinder diagram. The ordinates of the 
curve would perhaps represent the pres- 
sures (reading in pounds) at various 
points of the ram’s motion, while the 
abscisse would represent the total inches 
of ram descent, or vice versa. In the lat- 
ter case the ram could carry a pencil, 
mounted upon a slide or lever which 
would be pulled sideways by the pressure 
indicating finger. 


A device of this kind has, I think, never 
been made, nor is it easy to make, as the 
vertical available space is very limited and 
the variations in pressure are exceedingly 


great. There would not seem to be suffi- 
cient demand for a tool of this kind to 
warrant anyone expending a great deal of 
money upon its development. It is, how- 
ever, very desirable that something of the 
kind should be made available for testing 
the working of materials in dies, that this 
interesting art may become a more exact 
science than it is now, or ever has been 
In considering various methods of oper 
ation for such a device, it will be found 
that the spring-balance principle is not 
readily adaptable to the great range of 
pressures required, and that the use of 
hydraulic pressure would depend upon 
hydraulic measuring gages being more ac- 
curate than those usually made, which are 
not supposed to be extremely reliable. The 
use of a mercury column would be much 
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Winding Machine for Magnet Coils 


This machine, 


accompanying Consists of three 


the various coils used in the construction 


of electric motors and generators. cut on the winding 
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dis} i en notcl Onn I WI il 15 
deep hat he others and tne third disk 
c has ten notche all the same depth Phe 
first disk « 1¢ i sn 1 lever d, one end 
of which pivoted to the d he othe 
end bearing on a cam disk c, fastened t 
the fram This lever has a pin project 
ing throug] lot in the large dis! Phe 
cam is so proportioned that the pin will 
drop into a notch of the second whee 
once every revolution and move it one 
space. Every tenth revolution it will drop 
into the deep notch and move the third 
disk one spac \rranged as shown, it 
registers up to 10,000 turns 

The motor and its controller are built 
into the base of the machine, which is 
made by Jas. Clark, Jr., & Co., of Louis 
ville, Ky from designs by Chas. E 
Willey 


The Principles of Cost Accounting.* 


BY F. A. HALSEY. 

The young engineer is apt to look upon 
bookkeeping as 
province, but as somewhat beneath his dig 
nity. The day book and the ledger savor 
of the sordid and purely clerical side of 


not only outside of his 


business, with none of the glory or even 


personal pride and satisfaction that prop 
erly go with the materialization of one’s 
brain work in steel and iron. Neverthe 
less, the building of machinery is primarily 
business, and nothyng 


a matter of pure 


connected with its business side is be 
neath the notice of the engineer; and, in 
fact, the engineer who lacks appreciation 
of this fact, or who belittles it, is an engi 
neer of inferior grade only. Every young 
engineer—and old one, too, for that mat 
ter 


and belittle the business 


who is disposed to exalt the technical 
side of engineer 
ing should read the presidential address of 
Eckley B. Coxe, delivered before the Am- 
erican Society of Mechanical Engineers at 
the Montreal meeting of 1894 

Not only is it true that cost-accounting 
is not beneath an engineer’s notice, but as 
a matter of fact it is especially and pe 
More than 
this, he will find here problems worthy of 
efforts 


culiarly within his province 


his best mental problems which 
differ with eve ry establishment to be con 
sidered—problems to which no rules apply 
the j 


judgment 


except highest rule of all—the rule of 


Cost-accounting is entirely 
without the range of bookkeeping as usu 
ally understood. Bookkeeping in the usual 


ense is, on its face—but on its face only 


almost as exact a science as 
Look at th 
item 
the 


penny 


astronomy 


annual balance sheet. Every 
and 


last 


bears the stamp of exactitude, 


tinal balance is correct to the 


In point of fact, however, most of 
this appearance of exactness is fictitious 
and, moreover, the items which are really 
We 


can easily tell what our liabilities are 


exact are mostly on the wrong side. 


that is, how much we owe—to a penny, 


*A lecture delivered before the mechanical 
engineering students of Cornell University 
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but most of the assets contain, as they 
must, a large element of guesswork. Asa 
cultivator of smug, complacent conf 
dence in figures, I know of but one com 
petitor to the annual balance sheet, and 


that is the parallelogram of forces. Both 
ipply exact processes to inexact data 


Unlike 


nost never 


bookkeeper, the engineer al 


1 
thie 


deals with exact figures, nor, 


ing inexact figures, does he, if he 1S 


draw exact deductionsfromthem. He 


Wise, 
understands the meaning of a margin of 


error and attacks problem with a 


margin of the 
habit of mind consequent upon this habit 


every 


error in view; and it is 
ual view of things, together with a knowl 


edge of fundamental conditions, which 
makes cost-accounting an engineer’s and 
not a bookkeeper’s job. So true is this, 


and so well is it becoming recognized, 
that Mr. J. N. 
for the past fifteen years made a specialty 
of the works of 


cost-accounting and other office systems 


one engineer Gunn—has 


introduction into large 

The cost of a machine to its producer is 
composed of three items—material, labor 
and burden. The term material explains 
itself, but labor is here used in a restricted 
sense, and means the wages of those oper 
atives whose time is so spent that it can be 
accounted for and charged to the separate 
articles made. Such labor is properly de 
fined as direct labor, though more com 
By burden 


to the 


monly called productive labor. 


is meant a factor which is added 
cost of material and direct labor to cover 
such items of the cost of production or of 
the conduct of the business as cannot be di- 
rectly charged to the individual pieces pro 
The burden is made up of many 


such as the cost of rent (if the busi 


duced 
items, 
ness is conducted in rented quarters), of 
salaries, power, heat and light, insurance, 
taxes, and what is properly called indirect 
labor, though more commonly, but erron 
eously, called non-productive labor—by 
which is meant the labor of men who ap 
but whose 


on the weekly pay rolls, 


labor is of such a nature that it cannot be 


pear 


directly charged to any individual article 
Among such men are 
fireman, and 


produced for sale 
the foremen, the engineer or 
many of the helpers or laborers about the 
shop, crane operators, etc 

The problem of cost-accounting resolves 
itself principally into burden-accounting ; 
into determining and apportion 
The determination of the 


that 1s, 
ing the burden 
total burden may be made with compara 
tive ease and with a satisfactory degree 
of accuracy, and, more than this, the total 


the dif 


may be 


so divided 
that 


is all charged against 


may easiby be among 


ferent pieces of work we 


sure it something 
lo accomplish this much is to acccomplish 
a great deal. If this much is done, it fol- 
lows that were an entire year’s production 
present in the warehouse on inventory day 
total 
production would equal the true total cost, 
and this in spite of the fact that some 


might be and under- 


the inventory value of the year’s 


items over some 





June 20, 1901. 








While, however, it is not difficult 
that the 


burden, it is by 


valued 
sure work as a whole 
carries the whole 
means easy to insure that each piece of 
the burden 


accuracy 1n 


to make 
no 


carries the portion of 
fact, 


work 
that it 
this respect is impossible 


— 
real 


Very few ma 


should—in 


chine-building establishments make any 


attempt at it, though many think they do 


nearly all being satisfied with a method 
which insures, as said above, that the 
whole burden shall be charged against 


not to be 
for, 


fairly sat 


Their methods are 
that 


something 


condemned on account. under 


some conditions, the results are 
isfactory as satisfactory probably as the 


under the con 


most elaborate methods are 

ditions that make them necessary. The 
chief disturbing factor which renders 
such methods unsatisfactory and makes 
more elaborate methods necessary to in 


sure fairly satisfactory results, is the pres 


ence in the shop of large expensive ma 
chine tools 
I wish at the outset to avoid the forma 


tion of an impression that a discussion of 
the method of distributing the burden is 
in any sense a case of hair-splitting. On 
the have to 
deal with large and important sums 


contrary, in this burden we 
Mr. Gunn, who has already been re- 


ferred to as an expert in these matters. 
and who probably has a larger knowledg« 
of actual conditions in existing factories 
than any other living man, recently stated 
“it 1s 


the exception to find a machine-building 


as the result of his observations that 


plant in which the factory expenses [bur 
den] are less than 100 per cent. of the 


direct labor.” In this figure Mr. Gunn 
does not include office or selling ex 
penses 


It is obvious that if the gross sum con 
stituting the burden is thus as large as the 
total the 
distribution of the burden among the dif 


direct wages paid out, correct 
ferent pieces of work done is just as im 
the 
it is often 


portant as the correct distribution of 


direct wages. In point of fact, 
more so, for there is often a much greater 


difference in the burden properly charge 


able to individual tools than — there 
is between the wages of the workmen who 
operate the tools. In other words, the 
calculation of costs by the use of a flat 
average rate of wages would, in many 


cases, lead to smaller errors than does the 
very usual method of a flat average charge 
for the burden \ considera 
tion make the 


items which go to make up the burden are 


moment's 


will this clear Two of 


interest and depreciation, a rate per annun 


for the sum of the two which is often 
cent Assume a small 


used being IO per 


centering machine costing, say. $100, and 


the charge for this item will be $10 per 
annum, or, assuming 300 working days 
per annum, the charge will be 3% cents 
per day. Assume, on the contrary, a large 


boring mill or planer costing, sav, $15,000, 


*Mr. Gunn’s words may be found in full In: 
our issue No. 18 of last year, page 419.—Ed. 
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and the charge becomes $1,500 per 
or $5 for the 
chines of about 150 to 1. The boy running 


annum, 


per day—a ratio two ma- 


the centering machine would probably re- 
ceive 50 cents per day, while the man run- 


ning the boring mill would receive about 


$3 per dav—a ratio of 6 to I 


If we average the wages and charge 


each machine with $1.75 per day, we will 


overcharge the centering machine by $1.25 


and undercharge the boring mill by the 
same amount, whereas if we average the 
burden, as is often don ve will over 
charge the centering machine and under 
charge the boring mill with, approximate 
lv, $2.50 per « the error « iverag 
ng the wage eing but ‘ f that 
due ti eraging the interest and depre 
ciation, Ww e but tw tems of the 
burdet e seen that in the casé 
of the « ( o chine, the burden due 
to intere d depreciation insignificant, 
but in the e of the boring m t 1s more 
mp } ‘ \ OES é per 
ito 

Some use essons may be drawn right 
her: Or 5 explanat f the cus 
tomaryv saving one n t t go toa 
large shop to have small work done. It 
is a fact that competitive bids from large 


shops show higher figures for 


usually 
1 


small work than those from smal 


shi ps 


other conditions being of course substan 


Sallie 


that 


tially the Che explanation often is, 


no doubt, the large shop uses 


some 
flat rate or average method of distributing 
its burden, and 
the tools 


belongs on the 


in so doing charges against 


smal] much of the burden that 


large ones 


Che small shop 
i 


has no large tools, and is thus prevented 


from making such an error Inasmuch as 


small work is done on small tools, it fol 


] 
t 


lows at once that the small shop bids the 


lowest on such work 
Another 


an investment 


nature of 
Such tools 


are great burdens and should be installed 


is the serious 


, 
lesson 


in large tools 


only when absolutely necessary. It is far 


better 


to depend on neighbors for occa 


to do them 
and makeshift methods, even 


sional larg: of work o1 


pieces 
by primitive 
though those methods apparently consume 
an extravagant amount of money in wages 


than to be burdened with expensive ma 
chines which cannot be actively employed 


In other words, as regards tools 
the und 


the 


heavy 
is better off than 
but a 


universal 


I cquippe d shop 


over-equipped one—which is 


single illustration of an almost 


truth, that in any branch of machine-shop 


equipment under-doing is 


Inanagement 
better than ver-di 
When 


in detail 


Ing 


we come to consider the burden 
problem arises at the very 
shall be included in 


is a very common method to include 


start—namelv. what 


it? It 


all expenses other than the cost of ma 


terial and direct labor, including expense 


of administration, salaries and traveling 


expenses of salesmen, and in fact all items 


of expense up to the delivery of the goods 


to the purchaser. This ts lo 


kked upon as 
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the conservative course, and even nec 
sary for self-protection and safety; it be 
} } ] + } 


ing considered that one should n 





himself by making his « s appear wel 
than they really are. This is a fundamet 
tal error, and in some circumstance 
1 e@ | 

nay even be a gdangerous ¢ i M 
irises fron lack pt 
fact that there are two « 
cr nsidered the Ss cit vered nt 
maker’s warehouse and the cost del red 
to the consumer. The latte : t 
ne to be ¢ nsidered ik g pl 
t s] uld cert niy ( a 1 the it 
but in esti ting the fah 
the warehous« 
sidered ‘ ( i T 
servative to make t ppeat g | 
practice Of whici 1 c Is aue 
fusion of these tw: sts, or rather to the 
ignoring altogether of the cost delivered 
into the warehouss 

The difference between thes tw 

due to the expense of tne sales a 
deliveries, in case deliverv is included in 
the price Sucl expel ré proj rly 
items of the cos f selling and no 
manufacturing, and, while they ars 


essary expense to the busi 


no part of the cost 
they represent the 


from the warehouse to the 


may appear at first sight 


tion is unprofitable and unimportant, but 


while always wrong in principle, it may in 
fact be unimportant or it may be very 
important, according to the nature of the 


business done. In this respect, as in many 


others, the methods of cost-accounting are 


matters of ad 


largely ustment to circun 
Stance S 

To explain why the 
times important 
verse, assume first 
work is done on special contract, the work 


and, 


from mak 


being begun after the sale is made 


when completed, going directly 
er to purchaser. In such a case the ware 
house cost is of no importance 


the work 


or completed but not 


except as 


it affects actually in progress 


shippe d. whe n in 


] 


ventory day comes around 


On the other hand. assume a manufac 


turing business in which the efforts of the 


shop directed toward keeping 


are 


stocked with goods and in 


warehouse 
which the efforts of the salesman are di 
rected toward the selling of those goods 
If the 


trade is widely extended 1n point of tet 


1 


business is of such an that its 


iture 


cl ~ rf goods to be 


ritory, calling for st 


carried in numerous places, and if the item 


of repairs is a large one and calls for large 
stocks of parts is well is of complete 


the Cast 1s still stronger iF 


+} 


Ne Vaitt 


machines, 


such a case f the manufactured 


large item in the 


goods on h: vf 


assets of the business 


In a business of the class first described 
the chief object of cost-accounting is to 
determine what price shall be charged for 


and since this price must 


the goods made 


it 
CcTce 
| 
L ii 
‘ 
‘ i 
( 
] 
ave 
rf the 
iT 
the 1) 
1 
» 
; 
m 
al 
» the 
regal 
} 
« 
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scarcely an item, except 
which can be determined 
Even the accounts 


with positive accuracy. 


recel ble ire ibject to a discount for 
bad debts which cannot be collected. 

It will be seen at once that to include 
office id sales expenses in the burder 
would at once, and largely, increase the 
apparent value of all manufactured goods 
on hand, and by so much increase the 


apparent surplus, and that the direct effect 
of such 
and give it 
fact does 


inclusion of these expenses as an item of 


a course is to inflate the business 


an apparent value, which in 


not exist—in other words, the 
cost, instead of being, as is often assumed, 
a conservative course, is in reality the di- 
rect 

Moreover, it is easy to show that the 


reverse. 


course is not only dangerous in practice, 


but that it is wrong in principle. These 
: = S S 


k 


ie 


The pattern is shown in Fig. 1. 
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pt cash on hand Molding a Crosshead Guide With 


a Pattern Which Makes 


its own Core. 


BY R. H. 


PALMER. 


It is so 


madethat the core forming the inside of the 


casting is built in the pattern as the mold- 
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ing proceeds. The pattern is split length- 
ways and both ends are left open. 

The pit having been dug, and binders A, 
Fig. 2, placed, and eyebolts, shown in dot- 
ted lines at A, Fig. 4, placed in slots in 
of is rammed 


around them and struck off level. Planks 


the ends binders, sand 


B, Fig. 2, are placed on binders and up- 


aa oN ; 


























FIG 


a 





THE 








PATTERN 





Amer 


in Ma 


OR CASTING. 

rights B, Fig. 4, on the planks. Sand is 
rammed around the uprights and on the 
depth of 
Pockets of cinders are formed, C, Fig. 2, 


planks to a about 9 inches. 


and pieces of gas pipe are run from them 
to above the floor. A little straw or hay 
is next covered over the cinders, and, if 


























| } this is not at hand, old newspapers are 
has Be ey used, which will keep the sand from find- 
; ing its way among the cinders, thereby 
et, ; helping to close up the pockets or spaces 
nu : tay ie between the pieces of coke or cinders 
‘XX r = ; a eye? More sand is now rammed on, and at the 
r A ao : ; oa — OSPR same time it is made to conform some- 
€ ASS : T Be what to the shape of the lower half of 
Cc ¥ B pattern. The ends of this bed are well 
+ ?p TR Fa ai “en J vented down to the cinder or coke pockets, 
taking care that the vent wire goes through 
FIG. 2. VERTICAL SECTION OF MOLD IN PROGRESS the paper, if paper is used. 
office and sales expenses form no part of 
the expense of manufacturing. The goods 
could be made just as well if the office 
were closed and every man in it dis 
charged. They could not, however, be 
sold, and the oflice organization is for 
the purpose of selling them. 
The effect of including such expense 
items in the burden is to increase the valu- 
ation of every article in the warehouse ~. 
by an amount drawn from them. In other \ os oanmeee — — 
words, and this is the crux of the whole = 
matter, the effect of this plan is to write ry 
the expenses down in the inventory and | 
to transfer them thence to the balance H | 
sheet as an asset | 
The expense of the ofhce, then, is | 7 
chargeable to sales and not to production 
and we arrive at the basic principle that =—— — 
the burden should include such expenses* \ eo — _— — 
as are necessary to the operation of the \ x J 
factory, and nothing els¢ That is, it \ 
should include such items as rent—if the > | 2259 
building is rented wlaries of superin Soe: ee ) 
tendent, foremen and time and cost clerk, ee Sr : : ; ; 
power, heat, light, insurance, repairs, sup- : erican M 
plies and such labor as the engine-room eee LILO 
ag c Ct ct 5 
force, helpers, laborers, ete. if if if | | 
(Concluded next week.) FIG. 3. LOWERING THE CORE INTO POSITION 
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The lower half of the pattern is now the bottom, but the round plates on the to be dried in the n it is acknowl 
placed in position and wedged up ends are bolted to the bars and also have edged that a core must be rodded to a cer 
where necessary, leaving room to ram ] I 
the sand and to tuck facing sand core, as M/, Figs. 2 and 4. Whent cast | L 1 s of nd | this, weigh 
next to the pattern As the work ad ing is cleaned they are unbolted and re ng wv care three tons 
vances, iron rods are laid in a course moved, and the carcass 1s take it of the mor ( cured when 
around on the sides, to help support the opening in the large end his carcass it is ret red nothing but 


sides of the mold. The gate cores and up is not close f 1 is gaggered as anv. greet 1 r molding nd, and again 


rights C, Fig. 4, through which the mold cope may lx when the « it. were 
is to be filled, also are placed For lifting « is core eye s G, Fig t not rodded together ittle too much 
The sides of the pattern are braced 2. are screwet e p ( pieces oO! < 


apirt while this is being done, as the wood / re s n the plate, extend \t N’, Fig. 2, the mold—or core, ratl 


: Fig. 2 1 e joint O 
\ I I made 

\ ] € 1 d esting ¢ n the 
M M \ uprights B, Fig. 4, and after being placed 

} c Cc E 1 | ] ed oft clay 

Stic ( (aa tick J Fig 

‘ { i the cope 

I hig for setting 

ov } to be con 


. fi on g ti 
’ Fig. 2 e to loosen t 
m the « ' the cope i ] ff. 
| j. CROS ECTION ( \ , hie lf 
] ] ] } ] 
pounding and the pressure of the sand 


on the outside would have a tendency t 4 
force the sides of the pattern in. It 1 
also weighted with pig iron on the inside 


1 as the sand is | 


to keep it from being | 

rammed under it. About halfway up t 

the joint a pocket of cinders may lx 

placed on each side, first giving the sides 

a good venting and then placing the cu ) 
ders over the nts, Hl 

The print for the core is now formed | 

| 

| 





at each end of the pattern by striking oft 














the sand on the line D, Figs. 2 and 3, fol | 
lowing the circle C, Fig. 1, in the lows 
half, but at eacl end, I ‘ 84 the pri aT ——— = : 
cll oC ) é 
Th d nex \ g t 
en t | gy. 4 oTit 
iss \ \ ( g a 
sOF it, 1 t | ‘ C ( ted 
) | g In t g ‘ hig 
be t ore ( Ay 
vye1g \ O { Vy 
dg d | 
‘ ne 1 f P r 
pet ld g core 
he ed¢ g g é 1 ol I er 
be edg tl pat 
t | s \ ' t anda 
] ef ‘ o ¢ ‘ f the 
€ g in g I di n¢ 
tween the plat g the end ng 
carcass 15S 1-W ( is made 
and consists of bars xx, Fig. 3, cast « fting g the t t 
at the ends and sides to the plate f g st f I king that test f g are loosened 








OSS 





mw of nails, as /, Fig. 4, are torced 


where the 


and a r , 
into the sand standing between 


plate of carcass is to rest and the pattern, to 


strengthen the sand. The pattern is then 


removed and the mold finished 

The mold being ready fo osing, it 
vill be seen that the sand ha beer dug 
away at each end of the core x, Fig. 3 
[t should have been said that tl was 
done before the core was lifted out, vhi l 
does away with the sand being crushed 
down into the print when closing. When 
the core is being lowered into the mold 
Fig. 3, taken as a whole, will give a gen 
eral view as it would ippedl nd Fig } 
iS it vould appeal with the core 1 place 
ind Fig. 5 is the mold closed with end 
iew of cope with runner b 

The panel seen iH, J g g ae 
in ide the castin may ” OOSE trom the 
pattern and held in pe by wire pin 
whicl ire vithd: nd 
rammed up to thet Where illow 
it can be made a part of the pattern and 
the draft on it arranged accordingly 
The above casting weighs some 4,500 
pounds. When hoisted from the pit the 


plates at the ends are removed and the 
core is easily due out and the carcass re 
moved 


The National Cash Register Com- 


pany’s Experiment. 


BY | A. HALSI 


It is alwavs easy to be wise after the 


event, and perhaps what 


1 4 


follows wall le 


dismissed by many with that remark 


Undoubtedly it cannot have the torce that 


it would have had if written before 
the strike at the Dayton works, but, not 
withstanding that fact, it is nevertheles 
true that I have not, and never have had 


efforts 


any faith whatever in many of the 

made by the National Cash Register Com 
pany in the line of what has come to be 
called “social betterment 


to doubt the 


It is impossible for anyone 
high aims of the president of the company, 
Mr. Patterson, done, 


in doing as he has 


and all can, in a measure, realize the dis 
appointment that must attend the outcome 
effort In 


t at the 


of so much well-meant view 


understand th: 
“the 


of it all we can 


present moment heavens are brass 


to him, and he certainly has my protound 
sympathy, not only for the business com 


plications growing out of the strike, but 


still more for the disappointment that must 


attend the failure of plans into which 


] 
soul 


ind 


a disappointment that must be all the 


he has thrown his whole heart 
more 


f 


keen by reason of the apparent success « 


those plans, until recently, and the prom 


inence which has been given to them be 


cause of this apparent success 
Belief in Mr. Patterson's entire 


SINCerIty 


and sympathy for him in his disappoint 
ment do not, however, change mvy_ belief 
that, as a means of improving the rela 
tions with his employees, a great part of 
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work is, and bound to be, 
and of 


This belief is not based on the common 


Was 


no effect 


and flippant remark that workmen ‘do 


not appreciate what is done for them,” 


but on the fact that no one with a well 


developed sense of self-respect, whether 


\ nan « other employee, wants any 
g “done tor him” by an employer be 
ond t treatment, the prevision of a 
comfortable p wherein to work and 
iD 11} Poor rvices re nade red 
Po d mis le inding, it idVisa 
| bie e Cal Space ) 
it ( \ +h Cf ( herw s¢ 
ra 1) \\ e\ \ ray, rte 
) 1 Fi 1 ( 1 en< or 
ft yor rk beleve the sug 
v ion box and the complaint box and in 
ent for suggestion nd ideas 
l believe prov for eating the 
mday lunche n comfort and am w 
g to admit the shop dining room with 
1 hes pplie | cost. b ! \ th 
nches given away I believe in these 
things because they are done primarily for 
the good of the business and not as a good 


will offering to the workmen. *They con 
directly ind economical work 


to good 


duce 


and they tend directly to assist in 


getting 
ard keeping good men without any featurs 
What I do not 


of patronage or paternalism 


believe in is the flower gardens, the kin 
dergarten, the library, the lecture course, 
the cooking school, the “rest room,” ete 


is a sharp lin 


s ot 


In principle at 


( f demareation between the se two lin 


action by the management. One tends di 


rectly to more efficient production while 


the other is simply a good-will offering 


\ hot 


an afternoon's work 


luncheon is a better foundation for 


than a cold piece of 


pie. The kitchen and lunch room are thus 


justifiable, and similar justification exists 


for well-warmed and well-lighted 


shops, 
and for the other things approved above 
\ distinction may be drawn regarding the 


library. So far as it relates to the work 


in hand, it supplies information which 


tends to increase the efficiency of the 
workmen and its cost may thus be many 
times returned. To that extent it 1s justi 


fiable, but in so far as it 


“reading matter” 


supplies mere 
it can produce no tang 
ble return and is not justifiable 


The National Cash 


business 1s 


Register Company's 
understood to be 
it should be 


The company has done a public 


generally 
highly profitable. This is as 
service 1n 
supplying these machines and it is entitled 


We 


ever, that workmen are not experienced in 


to its profits thereon all know, how 


They know but little, be 


these matters 


cause they have but little opportunity for 


magnitude of manufactur 


learning, of the 
ing and selling expenses,and they uniform 


ly overestimate the extent of the profits 

*I do not. however, believe in giving a few prizes tor 
the best suggestions, and taking the others without pay- 
ment. All ideas used should be paid for in accordance 
with their worth, the relation of the parties being simply 
that of buyer and seiler. The very term “ prize,”’ carries 


with it the idea of that most hateful word, gratuity 
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made. In my opinion these outside ent 


prises of Mr. Patterson’s have simply 

firmed these exaggerated impressions. Hts 
workmen have seen him spend large sums 
that 


1 
sucn 


in directions produced no tangible 


returns, and expenditures hav 


strengthened their feeling that the com 
pany is “rich” and they have asked It 
has money to spend in such ways, wh 
it not able to raise wages or short 
hours of labor?” In other words 


very expenditures, instead of leading 
spit ft content have led ( di conte 


question In this world men wo 

pay Phe Saturdayv-night pay e! 

contains e tangible results of a 
; : : 

tol Che natural desire ot every 


ve lope and sec md to shorten his | . 
work. What to him ts the cooking 

etc., compared with an increase in thi 
tents of his en elope Moreover 

he earns, but the cooking school is 

\t the same time he feels that e @g 


would not have been made had it not be 


deserved, and if deserved he would 


finitely prefer to spend the money himse 


than have others spend it for him, « 


though he gets less for it. In other words 
[ believe that the sums which these thing 


have cost would have done far mor: 


ward cultivating the desired spirit 


operation if given in the form of increas 


wages than if spent as they have bee: 
If it be shown, as it doubtless can be 
that these sums would have made but 


trifling increase in wages the situatior 


not changed The men believe otherz 


They have seen large sums spent, how 


much per man per day they do not know 
nor much care, but they believe the amount 
to be larger than it is. Regardless of th 


M re 


paid in wages 
1 


amount the principle is the same 


which might have been 


where they want it, has been diverted t 


other purposes for which many or mos 


of them care nothing 


To sum it all up, in this world men want 


pay, not gifts. Raise an employee's wag 


and you add to his self-respect ; 


systemat 
ically make presents to lim and you cul 


tivate the spirit of a waiter dependent 


on his tips, and if he has the self-resp« 


to resent this, as he should, the gifts 


not to friendship but to enmity 
Men value their positions for many 


sons, but first of all in accordance wit 


the incomes which they provide, and 


brings me to my hobby—the premium 


plan. I know perfectly well that ther 
have been strikes against that plan 
never vet under circumstances compat 


ble with those at Dayton. The strike 


Dayton occurred after Mr. Patters 


plans had been in progress for sever 
vears and were well understood l} 
strikes against the premium plan ha 


been against its introduction, before it w 
understood and before it had had 


tc show its practical workings. Repeated 


experience has shown that while cheapen 

































by a greater percentage 


has ever been demanded in any 


June 20, 1901. 






ing production it does raise 


WwW 


ages, 
1 
l believe, 


1 
strike 


that 





and 


) 
l 


Itis 


no gift enterprise and deals in nogratuities 


[he present machinists’ strike prevails alike 


li Shops that have it and in 


not have 


sufficed to 


spread strike 


Th 


one 


ever, beyond 


troduced, 


by experi 


at it 


ot] 


introduc 


it In 


s tende 


will ILS 


enc it will 


question, 


r break 
movement like 


‘ney 1s 11 


lh an 


+1 


ler words 


m 


S¢ ih 


ade 


it dk 


not 


present 


how 


ve, go further 


formula 


This table is based on the Lewis tormula, // 


working stress of the material ; f=circular pitch 
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pitch and the right-hand figure the face in 
inches 

For higher speeds the loads are to be 
reduced in proportion to the figures given 
n the supplementary table at the top, and 
for steel gears the loads may be increased 
in proportion to the figures given in the 
for that 


same table material 


Fitting Up a Brass Foundry. 
Several years ago it fell to me to plan 
for a new brass foundry in connection with 
making brass fittings for steam 
The foundry was not a large 


a plant 
and gas 
one, employing six molders and the ne- 
cessary The 
plan, Fig. 1, shows how the foundry was 
laid out and needs no explanation, except 


core makers and laborers. 


to say that it was about 45 feet wide and 


























60 feet long. The core makers had a 
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FIG. I. PLAN OF BRASS" FOUNDRY 


room attached to the main building, and 
as there was considerable yard room for 
the storage of coke only enough was 
brought in for each day and put in the 
coke bin, convenient to the furnace tender. 

Over the furnaces was trolley and chain 
hoist to 


to the cl 


lift the crucibles and carry 


them 
ar space on the floor at the end 
of the furnaces, allowing ample space foi 
thin 


skimming and making ready to carry 


o the molds to pour off. The tloor was 
) ved, » that it could be swept each day 
ind what brass was spilled in pouring 
could be saved. The paving was of good 
hard | but I think that vitrified bricl 
\ tld have been the cheapest the end, 
as it is much harder and will stand harder 
usage 

Someone mav wonder what a_ water 
rough is doing in such a prominent place. 


In a brass foundry a large trough of run- 


adjunct. 


ning water 18S a very necessary 
In the first place, to get a nice color, such 


as 1S seen on valves and steam cocks, they 


must be dipped very quickly at a certain 
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temperature determined by experience, and 
this cooling sets the color; although some 
use a cheaper metal and get the color by 
acid dips. The water also in the dipping 
cause the cores to blow out, leaving the 
insides of the casting clean, thus saving 
considerable expense. 

[he furnaces and _ their are 
Fig. 2. The body of each fur- 
was made of two pulley rims a about 


settings 
shown in 
nace 
34 inches inside diameter. 13 inches face 
and 1 thick. The top and the two 
bottom plates b are made of cast iron, all 


The two bottom 


inch 


from the same pattern 


/ 


14 
side 


plates are separated by two bars c 


inches thick, placed one on each 
The space thus made is for the grate bars 
about 1 inch 
square by 40 long. The extra 
length protruding beyond the furnaces al- 
lows them to be hold of to be 
shaken, or to pull them out to dump the 


This is 


d, which are of cast iron 


inches 
caught 


fire when the day’s work is done 


- an b 
f— P= _ Ge. 4 
f- - - : 
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enough for a man to walk in front of the 
The pit, 
as shown in the plan, went outside of the 
building; this that the grating 
would not have to be taken up and also 
to keep the dirt made by handling the 
ashes out of the foundry. If there is room 
the part outside should slope up into the 


furnaces to shovel the ashes out. 


was SO 


vard so that a wheelbarrow can be used 
in the pit. The ashes should be gone over 
very carefully to save any brass lost when 
filling the crucibles. 

There should be a sewer connection in 
the pit, and the bottom should slope to- 
ward it, as water will sometimes get in. 
and should a crucible break while in the 
furnace and the hot metal strike the water 
there will be trouble. I remember such 
an accident several years ago the result of 
which was that the furnace tender took 
an enforced vacation of about 30 days for 
repairs to himself. The space in front of 
the furnaces over the pit is covered with 
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FIG. 2. BRASS FURNACES. 


usually done by a pair of long tongs being 
worked through the grating. 
The 


rectangular fire-brick (as they were easier 


furnaces were lined with regular 


{ 


to get in the open market and cheaper 


than the segmental shapes), taking care t 


well fill all the crevices with fire clay, and 
brick and the casing 
Che 
small connecting flue e between the large 


A she 


the space between the 


with pieces of old fire-brick and clay. 
made of 


was pieces 





of 6-inch wrought-iron pipe A da 


put up 
SIX furnac 


idea in view of having mort 


he opposite side, 


Phe 


cast-iron tee 


business de- 


when 


on 


was held in 
This flue led 


diameter by 4o feet 


rick top 


manded it 
; 


place by 


rails 


to a stack 20 inches 


high, which had an excellent draft 
The furnaces were set upon brick piers 


as shown, and the pit was made deep 





an iron grating, and the wall around the 
pit should be protected with a coping of 
The cover g on the furnace 


stone or iron. 


is what is used by many, but something 
as then the cru- 


more flat would be better, 
metal not have 


cible of hot 
io} 


hoisted so high to 


14 
would to be 


pass over the other 


covers on its way to the pouring floor. 


In the old foundry the molders worked 


which held the sand 


over a trough, Fig. 3, 


and the flasks while the molds were being 
made, and such at rangement, so far as 
[ have ever se is common in brass foun 
1 ( s| he trouguns were ib ts teet ions 
nd thev were a nged round the side 
f the shop next he wal t ng uy 
considerable space n fact, so much tha 
nly a few men had the benefit of the 


uughs held only 


about enough sand for one heat, and as 
each man put up three heats per day, his 
sand was quite warm after the first heat 
nd hot sand is not the best thing for good 


castings. In the summer a foundry is not, 
} ¢ 
Dest, 


a very cool place, and to have 


it 1ts 
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to stand over hot sand and 


work was rath- 
er trying, to say the least, on the men. 

It was decided to give the stall system, 
such as is used in snap flask foundries, a 
trial. One stall like Fig. 4, 
and given a fair trial, result that 
the molders their 


was put in, 

with the 
found it easier to do 
work, as the sand was in a more conveni- 
ent position, and they also escaped that 
peculiar side movement they had to make 
in shoveling from the trough. They also 
had the benefit of plenty of sand always 
handy and in two piles, so as to use them 
for alternate heats, and thus escape the hot 
sand trouble a window, 
so as to get plenty of air and light. The 
bracket fastened to the wall held the flask 
while the mold was being put up, and was 
of a convenient hight for the and 
was made of 2x4-inch hemlock 


Each molder had 


molder 


The sides 








forming the stall were of t1-inc 
plank. 

The ledge to the left provided a place 
for the molder to lay tl 


le gate of patterns, 


matches, etc., when taken from the mold 


His tools, parting sand, facings, etc., were 


on a shelf in front of him, and his riddle 


reach 


was hung on a peg within easy 


| 
| 
i 


Fig. 7 
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heat is direct. The walls were of common 
brick and the top also, only the top bricks 
were held in position by cast-iron tee bars 

The firebox needs no descrip- 


is to say that the grate bars 


as shown 

tion, unless 
of cast 
tern as the furn 
to hold the ec 


-inch 


were iron taken off the same pat 
The 


of 3 
punched full of } 


ace bars were shelves 


res may be made 16 or 


boiler plate 


1 


inch holes to let the heat pass through the 


lots of cores on the different shelves. Cast- 
iron shelves might be better, as they would 
not warp; but I do not think the differ- 
ence in results would pay for the pattern, 


as we found after several years’ trial that 


the plate shelves had not warped enough 








to cause any annoyance, and for fuel we 
] 
| ! 
| 
18---» 
| 
} L . 
« »»> 4 = “ : 
| 
’ 
i u 
sed gas-house coke, which makes a very 
hot fire 


The flue from the 
of 7-inch 


le stove stores 


core ¢ en was m 


stovepipe, such as one gets from 


and was run over to the 


stack leading from the furnaces The 
doors were of sheet iron, with two of 
them on the fire side, so as to be able t 
get at the fire without opening the who 
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Letters from Practical Men 
Me- 


The Education of Another 


chanic. 
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tuition each year. I borrowed money at 


6 per cent. interest from a friend to com- 


plete the course, giving him my note, with 


mny father as security, and in order to pro 


tect my father from loss in event of my 


death, I took out a life insurance policy 


for $1,000. 
diploma and a 


I left college with my 


desire to 


lebt of nearly $800. It was my 
teach in a scientific or technical school, 
ut being unable to secure a position, | 


railroad 
hop, and was soon promoted to drafts 
and later to \fter hold 
ng the latter position for more than a 


and | 


a machinist in % 


yreman 


ibandoned, 


yea the De) were 
vas obliged to begin again as a machinist 
n locomotive works \fter about two 
years I secured another foremanship in a 
ra id shop d have since been pro 
moted to general foreman 
| continued to do some studying along 
ertain favorite lines in post-graduate 
irk, and last June, five vears after grad 
uation, I received my Master's degree, had 


my debt all paid, and just $500 to my 


redit in the bank 
| am now thirty years of age. The last 
ten years have been years of constant sac 


rifice and hard and persistent struggle for 
an education 
for the 


the object of my ambition 


[ am married, probably 
reason that the time I might have spent in 
More than 


that | 


not vet 


society was spent at my books. 


mce I have been reminded have 
‘cheated some good girl out of a home.” 

Now that the been 
[ face the question: Did it pay? Only the 


MECHANIC 


sacrifice has made, 


coming years can decide 


A Drill Jig Reconsidered. 
Editor \achinist : 


The irregularly shaped piece, 


\merican 
shown and 
described with its drill jig, by Mr. Wood 
No. 17, page 456, 
the purpose of illustrating every-day tool 


worth, in issue serves 
inaking so well that it is hoped no offence 


will be given by the criticisms and sug 


gestions herein 

The conditions concerning these cast- 
ings are not known, nor are their dimen 
sions or the purpose they are to be used 
for—facts which render an attempted crit- 
icism open to error. It is assumed that the 
work is in sufficient quantity to warrant 
the construction of the tool; that a jig is 
designed and made for the purpose of sav 
ing time in laying out work to be drilled, 
for convenience in holding the work while 
drilling and to secure uniformity in the 
drilling. ‘The more rapidly it can be made 
to operate, the greater the economy of its 
use. It must be so arranged as to hold 


each individual piece rigidly, so that it 


may not be moved by the pressure of the 
with re- 


arill against it; 


the 


uniformly, 


spect to location of the holes to be 
drilled, and in such manner that the piece 
the 


are 


methods of 
the 
requirements, yet apparently they are not 


cannot be distorted by 


clamping used. These common 


all fulfilled in the jig shown 
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Although it is stated that the castings 
are of uniform size, 


find 


reproduced in Fig. 1, 


if is not in ordinary experience to 
rough castings, especially of such shape 
and section as shown, to have sufficient 


uniformity to warrant their being drilled 
from some fixed point on their edge and 
expect to obtain accurate results in the lo 
cation of the holes with respect to center 
ing up with the bosses or hubs shown 
The 


against a prepared seat in the jig 


location of the machined edge | 


is correct 


in principle, but the seat should be exposed 


to view and ready of access for the pur 


pose of removing any chips or dirt likely 


to accumulate. It is suggested that stop 
pins might have been used and the ex 
pense of planing saved 

Forcing the piece against a pin at on 


, 
side, 1S questio1 


ly 
i] 


side, and that a rough 


able practice; an equalizing device mig 
be applied in place of the permanent stop 


/ and set-screw J at 


very little more ex- 
pense which would locate the work posi 
tively central notwithstanding any slight 
variations in the castings and hold them 


with equal firmness 
the il 


\gain, from lustration, it would 


point 


appear that the stop-pin and screw 
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FIG. I. THE CASTING TO BE DRILLED 


would keep the work from its seat by 
conjointly impinging on projections of the 
casting in such manner as to raise it from 
This the fault of the 


sketch, as may also the fact that the cast 


its seat. may be 
ing of the jig frame is shown to extend 
slightly below the feet D so that they could 
not rest upon the drill press table. 

It is also a matter of doubt whether or 
not this jig would stand at all on the feet 
CC as the center of gravity of the tool 
is so far to one side of a central line 
through the drilling, when so positioned, 
that the equilibrium seems uncertain. 

Making the sides at right angles with 
the base would simplify and lighten the 
construction materially, and the use of a 
V-block or angle plate would give a firm 
support at either angle 

The drill bushings H and N should not 
be driven in, but carefully pressed in, after 
being lapped to suit the size of the drill 
and ground to fit the holes prepared for 
them 

But a 


to the 


more objection 1s made 
method of 


The shape of the piece seems to lend itself 


serious 


supporting the work 


readily to a three-point support, and ex 


perience has fully demonstrated that no 


matter how rough or irregular in shape 
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touch three 


will 


a piece may be, it upon 


points, while the chances are a thousand 


to one if it would rest upon four without 


springing it. Comment is not necessary, 


as it is evident that work, if drilled whil 


sprung, when freed and in normal condi 
tion, will have the holes therein any wa\ 
but uniform. Further, three screws and 
lock-nuts cost less than four; but if from 


the shape of the piece it 1S decided that 


four or more support points are required 


the extra ones may be made adjustable by 


a screw, or, better yet, a spring pin may 
be used, which will automatically adjust 
itself and is then susceptible of being rap 


idly yet rigidly secured 


In Fig. 2 the idea shown may not be 
best for the purpose—that depends upor 
conditions unknown; neither is it assum 
that there are not many other ways fot 
producing the same results, but it is be 
lieved that the principles of automa 


location, irrespective ot slight irregular 


ies in size and contour, of support witl 


mut distortion and of rapidity in chang 


ing work worthy of consideration. 


The 
two long pins on which the work 


are 


support points are at O in the reat 


may be 
rested when first introduced and slid ba 


into position against the S 


Phe se 


screw, in the same hole, 


stop-screws 


screws are adjustable, a_ bindet 
taking the place 


The 
port P? is made adjustable, but is located 11 


of the usual check nuts front sup 


such a position that a check nut is prefer 
ably used because it is more readily ac 
cessible The body of the jig has upon it 
all the feet, three on the bottom, four at 
cither angle sliding 
plungers, the 
two of the 


The guides for the 
the locating 


for 
bushings and all 


bearings 
drill 


located in it 


levers, 


the stops The bridge 


are 
is a regular rectangle, the lugs carrying 
the clamp lever being a part of it or sepa 
rate ears may be used 

In operation the work is dropped in o1 
the pins and allowed to rest on the front 
Turning the knurled screw I] 
the 


casting, pushing it back against the stop 


support 


first moves lever XN up against the 


Continued turning moves the 
the 


screws S 


plunger J back, screw point abutting 
against it, and the lever VY now acting as 


an angular or 
the 
which, acting against the plungers Z and 
Zi, moves 


straight line, being guided by their bear 


a nut only. Plunger Y has 


wedge-shaped end opposite screw 


them equally apart and in 


These plungers in turt 
the 


ings in the frame 


lower end of side 


and Li, 


swing on their pivotal bearings and their 


press against the 
locating levers / causing them to 
upper ends to move positively, equally and 
the 

until 


towards of the jig 


the 


uniformly center 


carrying work further forward 


movement is arrested by bringing up 


rigidly on the casting, holding it securely 


in connection with the front lever, in 
every direction. 
The clamp lever 7 has a strap spring 


which makes contact with the upper sur 


face of the casting, it being adjusted to 
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It 


may be noticed that it has a wiping action 





give the desired pressure once for all 


tending to locate the work against the 

stop-screws. It should be brought down 

partially at the commencement of clamp 

ing a new piece of work, then the screw 

used and finally the lever be carried all 

the way down. In releasing work, loosen 
; 


the screw first, the locating levers being 
moved away from the work by helical 
springs—not shown in the illustration 

then the reverse movement of the clam; 
lever will bring the work forward ready 


to be picked out. W. E. WILtIs 


iL Lz Ly ‘ 
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came round. the cite 


reverse of what it shoul 
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is, the pump should have been on the 
face ready to \ g ove ie Shatt 
to lower as the water pumpe¢ 
instead of being at the ) m We « 
have procured nother pumy nk St 

clear ( shaft, bi I s would 
caused considerable loss of tin nd 


purchase of a pum 


make 1 
ft pump 
running 
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Interesting Pump Experience. 


Editor American Machinist 


We were opening a new mine out in the 
woods; had been working all summer 
and in that country all summer is not 
very long) sinking a shaft and cutting a 
drift to drain an open cut min By the 


first of October a shaft 10 feet square had 


been sunk 70 feet he drift running into 
the ore deposit was 500 feet long with 
shaft 6 feet square for drawing the 


open workings running down to the 
drift. Bad weather set in early in Octo 
ber, and we had about concluded to abat 
don the work until the following spring 
when we were visited by a heavy rain 
storm, swamping the pump and filling the 
workings full to their surface. We were 
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was called out. of bed 
when the 


' 
day and night. I 


1 


about 5 o'clock one morning, 


thermometer registered 35 degrees below 


vero. and had to drive four miles to see 


what was wrong with the pump. It would 


d gradually slowed down. and 


not run, ha 


it last stopped without apparent cause. 


When steam was turned on the pistons 


moved very slowly and the joints about 


the water cylinder and also the piston 
packing leaked, showing that there was a 
lack of vent. I tried to open the valve, 


placed in the discharge pipe for the pur- 
and found it 


clue, |] 


pose of draining it frozen. 
Following up this 


solid from end to end. 


found the dis- 
The 


man in charge of the pump declared most 


charge pipe 


positively that she had not been stopped 
at all during the night until she stopped 
herself. I did not believe him. We had 


to run another line of pipe, as it was im 
possible to thaw out the frozen line quick 
enough Besides, it had bursted in several 
places 

The following night 


and I decided 


night and see that the pump did not stop 


fully as cold, 


with the job all 


was 


to stay 


and allow the water to freeze in the pipes. 
All went well until along after midnight, 
when the pump began to slow down. We 
examined the end of the discharge pipe 
and found the opening reduced to less 


than two inches. In fact, the pipe was 
gradually filling with ice and in a short 
time would be completely closed. I was 
convinced the thing was freezing up while 
the pump was running, and, if not drained 
at once, we would have still another line 
to run. We immediately opened the drain 
valve at the pump, letting out what water 
We then drilled a 


half-inch pipe hole in the elbow of the 


remained unfrozen. 
steam pipe, ran a line of pipe to the dis- 
charge and turned the steam in, thus melt- 
ing out the ice. After starting the pump 
again we kept the half-inch steam valve 
partly open, thus raising the temperature 
of the water a few degrees and preventing 
further trouble. B. W. T. 


any 





A Large Countertore and Facing 
Tool. 
Editor American Machinist: 

Some years ago, when I began to read 
the ‘“‘American Machinist,” were, 
and still are, many illustrated articles on 
small tools, and at that time I thought 
that they were a little out of place in the 
paper, but later on I changed my mind to 
such an extent that the first things I look 
for now are the small articles, for I be- 
lieve there is more knowledge in them 


there 


than the larger ones. 

In the accompanying sketches I have 
tried to show the reader a useful tool. In 
1897 I was head foreman of a large de- 
partment where manufactured steam 
engines, grinding machinery, 12-inch guns 
and a large variety of special work, and 
we had a large lot of hubs of almost every 
description to square up, and it required 


we 
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a large number of counterbores to do the 
work, and it was quite an expense to keep 
making the old style and keep the ends 
surfaces straight enough to 
Fig. 1 shows a cast-iron 
having for the adjustable 

The blades are held by set-screws, 


or squared 
pass inspection. 
body slots 
blades. 
one to each blade being sufficient to hold 
for all work that the The 
body part a is not so thick as body part b, 
which is made a little thicker than a to 
give the set-screw a longer bearing in the 


Hole d is for a 


cutter can do. 


threads at c. wrench to 
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to increase the size of the tit and still 
leave enough of the cutter in the body for 
the set-screw to hold it securely. The cut 
ters can be longer or shorter, to suit the 
work. I have used cutters as large as 8 
inches diameter in facing up hubs, and 
found them to be sufficiently strong. For 
holes which are larger than the body the 
tool can be used as a boring tool, and will 
bore a first-class hole. The body can be 
fitted to any kind of a shank to suit the 
machine. The tapped hole e, Fig. 1, is 


used for a screw to hold the tit so it will 
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A LARGE COUNTERBORE AND FACING TOOL. 


The 


steel, 


screw the tool on or off the spindle. 
blades are made of the best tool 
with a small bevel on the front side, so 
that the set-screw will have a tendency to 
force the blade down to the bottom and 
to make sure it will come straight on the 
cutting face, provided it is ground straight. 
The blades can be made of almost 
shape on the cutting face. I 
them for rounding the corners of pulleys 
when they were chucked in the chucking 
machine and squared off on the hubs. The 
cutter shown in Fig. 2 can be cut out at a 


any 
have used 


neither drop out nor turn around. The tit, 
Fig. 3, can be made at a and b to suit the 
work. The diameter a I make about .005 
inch smaller than the hole, and the length 
b about % inch, as they work the best at 
those dimensions. The shank part of the 
tit is recessed as shown, to the 
point of the set-screw. The recess keeps 
it from getting burred and it can be re- 
moved easily. The grinding holder, Fig. 
4, is made of cast iron, chucked out at a, 
planed at b on an arbor in the centers, and 
then planed on the top side on the table, 


recei ve 
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It may 


and it makes a very nice holder. 
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being in sixtcenths, and 




















be used on a surface grinder or in a uni- thirty-seconds (actual 
versal cutter grinder. After putting the spaces per inch. The edges and C are’ graduations of id r inch | 
holder on the arbor at a, let it swing over in half-size, reading, shown, fri foot 
until the part ¢ ccmes down on the stop, right to left; and on turning the scale ove! My experience with this and the triar 
the same as in grinding milling cutters, mot end for end, we find C reading f1 gular f f scale <es me f 
ind proceed the same as in other work. leit to mght The same applies the forme s th ( enient 
[he slot d is made at any angle that suits and D andle a from 
the maker, but I make it about 5 degrees. The graduations and spacing were Hamil O Wa. P . 
The screws for all parts I made of tool arranged on a int of possible errors in 
teel, with a good round point on the end, misreading where a double set of in A ay to Blow Off a Boiler. 
ind they will last a long time. If a large fgures are used over the other. This Editor American Macl t 
number of pieces are to be squared up error is very poss 1 readings made I was quite ( 
and a good surface is wanted, a roughing near the middle e halt ‘ le, as page 517, from S N. B 
cutter is necessary. Consequently, I made taking 11 for 13, or vice versa Che open ubri¢ g ¢ \ vate! I é 
another holder, as in Fig. 1, but made the spacing of sixteenths on the tull size are ( ter ¢ e lubri g prop 
cutters with saw teeth, and they work to more easy reading a etter suitedto erti | ve ¢ een or we eng 
perfection, one cutter being made so the the eye than the finer graduations. The eers have bec ( hese y¢ | 
teeth will cut off what the other has left. scale is almost equally convenient f se mig ‘ e y of eng 
WARREN A. WATERMAN. as fourt eighth siz¢ te g } rs « 
Providence, R. I. As a general rule, detail drawings are t was g ¢ ed 
- A D 
} I } 
A ¢ Ya 
FIG. I. HANDY SCALE FOR DRAFTSMEN 
j A \« 
v 2 4 ‘ 2 ) 
}— " — - \ 
15 4 it 13 12 il i ) ‘ 
| 
| ' 
/ 
| } | : 
‘a Beers sone i § 0 9 
| B \/p 
\ _\ — 
Americin Ma t 
FIG. 2, HANDY SCALE FOR DRAFTSMEN 
Another Handy Scale for Drafts- made to scale of one-half or one-quarter rse-power eng d so horse-power 
size, the one-eighth scale being only occa- boiler d they were ing a compound 
men. sionally used. There are some drawing of- for e boilet ed it to foam 
Editor American Machinist: fices—perhaps only a few—where the pur- badly His pract s in the morning 
I send you blueprint of a handy scale pose seems to be to utilize all the surface when the eam \ wn to put 
for draitsmen, which I devised several of the drawing paper, and therefore the auantity of e compound, then start 
years ago, a few other draftsmen and my- scale of the drawing is made accordingly. quick fire, ¢ g the boiler to f 
self placing a first order for them. Subse- Very recently a draftsman asked me if I then t e th fety valve and blow 
quent orders have been placed with Theo. had a scale of 2'4 inches per foot, as he the mud out that way That might be 
Alteneder & Sons. also the F. W. Weber wanted to use it ona blueprint of a draw a good way to clean boilers, but | prefer 


Company, of Philadelphia. It has proved 


a very satisfactory scale with all who have 
used it. 

Draftsmen have their several objections 
to the scales available in the trade stock, 
and no doubt there are numerous “handy 
The 
here shown is made of the double bevel 
edge sec the 
graduations. Made in this way the white 


scales’” devi-ed and in use scale 


ion with white facing for 
facings are strengthened and do not break 
or chip away as in the usual scale with 
The scale is also 


Th se 


who have used them daily for years find 


sharp and weak edge. 
free from the tendency to warp. 


that they show but very little wear. 
The four edges A, B, C, D, Fig. 1, are 
graduated from end to end, the full size 





had 


sent here, which been made t 


ing 


such a scale. I could only advise him to 


] 


make a scale on stiff paper for his pur- 


pose. Since then I have learned that this 
is only one of many such odd scales which 
are allowed in their drawing-office prac 
tice 

I have found the scales in Figs. 1 and 2 
all sufficient for any work that I can think 
of. The 
scale, can be purchased of any drawing 


scale in Fig. 2, being a stock 


instrument dealer. It also has the doubl 
bevel edge, and can be had in wood with 
white edges, or wood only, the latter be 
ing quite good enough for a scale to be 


for 


foundation display draw- 


used occasionally such drawings as 
propo als and 


ings. This scale is graduated to %, %, 


to use the blow-off, a hose, and plenty 


of elbow-grease FRANK BULLISs. 


A Boring Cutter not Fastened on 
the Bar. 

Editor Machinist: 

\ friend told me that he 1 


ter which 


American 
using a cut- 
is fitted loosely in the boring 


bar when taking a finishing cut. The cut 


? t] ? ] 
ter is the full 


ame as the diameter 


ength, 
of the required hole, and fits freely int 
the j 
ground for cutting on both ends of course 


As I 


ment, 


common rectangular slot of the « 


never saw or read of this arrange 


some other re: 


it might be new to 
Hole 
answer for this purpose the best. E. K 


| 
from 2 to 6 inches will 


ers, too 
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Fig. 4 

MAKING A SMALL CASTING WITH GREEN SAND CORI 
Making a Small Casting With meet lo overcome boih the core and the 
: joint troubles, an iron core-box was made 

Green Sand Core. ' age , 

with a plate for the joint of the mold at 
Editor American Machinist: tached, and also pin-holes to set the drag 
Fig. 1 shows a small casting which was to. as in Fig. 2 The two loose pieces 
molded as in Fig. 2 with a dry-sand core. DJ were secured in position by a small 


As several gross of these castings were 


required, the coremaking was a consider 
able item, and time had to be spent in fit 
the joint A and mold 


where core 


ting 


clamp /:, and after ramming up the drag 
and turning over, the clamp was removed, 
the two loose were drawn out and 


the core-box tapped off, the pins acting as 


piece S 
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guides. Fig. 4 shows the drag with green 


sand core. The cope was worked with a 


plate to form the joint, and pins to draw 


the pattern by as in the drag. The out- 
put of castings was doubled, the core- 
making was done away with, and a very 
considerable saving was effected in the 


GEORGE BUCHANAN 


Wales 


A Terrible Pattern Shop. 
Machinist : 


time 


fitting shop. 


Wrexham, North 


Editor American 


I was just out of my as a pattern 


maker in a not ideal pattern shop, but 


which was as good as the general run. | 
needed 
and I made up my mind to go as 


knew I the experience of othet 
shops, 
soon as a place was open. It was not long 
before I heard of a place, and I wrote and 
The 


works had a good trade in pumping ma 


received a telegram to come at once. 


chinery. 
I was taken to the room of which | 
should have full possession. The super 


intendent made a few excuses concerning 
the shop, but thought I would like it when 
I became accustomed to it 

To get to the room was by a stair on 


the outside, under the eaves, which had no 


gutters. The door to the pattern shop 
had no lock, and when I spoke of this 
they said everything was safe. As I 
thought a great deal of my tools, I could 
not feel safe at any rate. The room was 
about 12x14 feet, with low ceiling and 
blackened walls If the windows had 


had blinds it would have been impossible 
The 


heated by three jets of natural gas, 


to work. room was lighted and 
one 
jet for light, one for heat, and the other 
The gas pressure 


that 


the glue pot hung over. 


was strong enough so one-quarter 


turn of the valve gave light and a half 


turn, or wide open, gave a blue flame for 


heat. Below were the core ovens and the 
blacksmith shop, and as the floor was 
loose I had the benefit of the heat and 
smok 


There were an old bench, about 2 inches 


too high, and a worn-out vise with a 
wooden screw The tools consisted of 
lathe, band-saw and trimmer. The lathe 
had a wooden bed with wooden cone pul- 
leys which were not true, and the bear 
ings badly worn, so when on high speed 
you could imagine an earthquake The 
band-saw was small, 24-inch band wheels 
with stationary table, and I was told it 


could not be used, as it broke the saw as 


fast as it was mended, only having the 


one saw The trimmer was praised very 
highly by the superintendent, and he gave 
me instructions as to using it; and had I 


not seen the inside of other pattern shops 
I might have thought it was the only on 
It was rusty on account of the roof leak 
ing. 


blacksmith 


I ground my tools in the bl 
shop. If a board was wanted of any other 
thickness that that 


which was never more than three boards 


which was in stock 
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contains mucel iluable informa limbed 
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half speed out of it. This was a different- 
1\ made 
1 


aecent 


pump from the other and quite 


sized one. It had a piston valve 


bout 4 inches in diameter that was used 


to throw lat valve. This piston valve 


hole 


the } 


small through the center on 


bial a 


which the steam blows 


rv valve exhausts this, from 

first one end and then the other, letting 

( e be thrown by the pressure on 
the end not exhauste 

I nd ana driven into one end of 


e val topping the hole Here was 
my trouble, no doubt: so I knocked the 
out and tried to start. The pump 
p-sided as before, but now it was 
the other side Well, that was simple 
enough; the valves leaked a little and 
needed scraping, so I scraped them and I 
found the pump ran a trifle worse | 
craped some more and put the valve 
o as perfect shape as I knew how and 
he pump barely kept going 
The treater in the meantime stood 


( nd with tear n ni eyes wishing he 
d let well enough alone, and insisting 
nat it i mistake to take out tl vail 
In despair and disgust. I took off the 
Ive-chest head d drove in 


the pump w nuuld only run by being struck 
immer for 
put it 


out and 


other end and the pump refused 
! I 

int of hammering 

lo hide hi 


] 


er left the 


grief and despair the treat 
building 

[ will explain that this pump sat in a 
nearest 


that 


room with several others, that its 


neighbor was a benzine pump, and 


the fume of gasoline were so strong 
that anv artificial light was suicide. Elec 
tric lights had not gotten to the re fineries 


careful hunt over the valve mo 


| began 


tion, and I was prodding around the small 
ports with the points of my inside calipers 
when they caught in a hole that I never 


remembered being there. I found a piece 
[ tacked to the wall 


found that 


and, 
the 


oO look o o| is 


using it as a reflector, I 


hole drilled in making the port had pricked 


through into the exhaust That  ex- 
plained how the nail had balanced things 
\ little piece Off a lead pipe clk sed the 


] 7 , hae roe 
extra hole, and I got the steam chest bac 
n place just as the treater returned 
I told him evervthing w ©. K. except 
that nail and t1 ned on thy team She 
_— 
ran quite ( 17 wa Crue 1) side 
1 lov ! the | i ped t take 
thre 1 ov Wich 1 t t hry tre fey 
ish he e den lv want | » let wel 
t] : When the n 
1 
Wal rm oved, evervthi went love and 
, “ae ' , 
when she wa peed my to her best gait 
the tre r grew quite cheert d he said 
he w bye er that whic ] \ new 
\\ ( xy RNI 


A Bolt Head Scale. 
Mr. D. J. Kelsey, of New Haven, Conn., 
whose appliances for draftsmen’s use we 


have had occasion to notice from time to 
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time, has published a useful card ot circles 
from I-16 t I 


inch in diameter, varv'neg 


circle having struc} 


from its center an arc of the circle 
nited States hexag 


heads of the amit 


scribed in standard | 
nuts and 
nominal sizes with a portion of the hex: 


and one corner of square set 


screw heads 

The idea 1 tn the Sig ot the t 
circles is an aid in deciding on the 
of bolt-, etc., to use in designing, while the 
radii of the inscribed circles of the bolt 
heads and nuts can be taken directly from 


divider 


the card by the 


The Mathematics and the Eagle Eye 
of the Driller. 








The following from “The Cincinn 
I 1 kindly sent in simultaneously 
more than one of our correspondents 
It t he hoped t t r lath h nd 
he 1) 1¢ ( mal it { \ ¢ and Lti¢ 
ther fello will ¢g s good a vrite 
up,’ and if ev do the s » telling abo 
the fu Ve 
\n ‘ ious branches i t 
machin d he dri worke take 
the portions of machine. one after t 
het en the latl vorker and planet 
iave comple ed their tasl of rounding 
squaring Shaping bevel g thre ding t d 
borin y The ~T partiall prepa ed yieces 
n be finished by the drill pres umn 
wher nt from there to the vise worke1 
must be in shape to fit perfectly into the 
finished machine Although the drill 
worker has probably never been to college 
and very likely cannot describe the dis 


tinctions between geometry, 


lus, vet he is required 


trigonometry 
and differential calcu 
mathematics 


o he a practical expert in 


nd could probably daze a college prof 
practical application of ge 


drill 


sor with his 


] +] 


metrical principles hi worke1 
takes the drawings and plans of the ma 
chine which is being constructed, as well a 
the many pieces of the machine itself. H¢ 
finds his centers. takes measurement 
compares the partially finished pieces with 
the drawn submitted, and then make 
ery | ir portion f the machine the 
( ‘ ind | ar that ( 1 red He 
m nv ot dim by 
breadtl The « '% ils 
perate he milling machine when nec 
ir) I aren ¢ ( ces i l 
grooving and sawing and p the f 
The ver. : piec 9 
Waid ! ‘ Orke ’ CC 
he « 1 1 | ‘ d | 
P : — a. 
‘ ( Settle 1} en Tred \ 
( wit he < if ' nk 
S tim On the m np bit 
tors 1 ( 1K op i er\ LAsté 
machinist mut be capable of doing the 
work in all the branches of his at 11 


1 study of what his duties are that he pet 


forms every work day show 
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chinist is invariably a bright, brainy man 


The striking machinists claim that the 


ime they spend in apprenticeship equal 


to the time a professional man spends 1n 


and that if the latter deserves 


coll gC, 


fees for what he knows more than 


large 
for what he does, they likewise deserve the 


} 


1 
raise thes 


demand in the pre-ent strike 


Legal Notes. 


POINTS ON THE LAW OF NEGLIGEN FROM 
RECENT CASES 
The duty of qualifying an inexperienced 


employee for the performance of new and 
dangerous duties is a personal duty of the 
employer, who is_ responsible f the 
qualifications of any persons t 
delegated, and for their negli 
FNC? 1n failing to continue the in ruc 


tion until it is completed. (104 fed 





employer 
} ep 
+] en 
, 
‘ t u 
injuries from the employe: 28 So. Rey 
O07 ) 
\ superio ot in employe 
uthority to order the la { ( ml 
ny act the doing of which vw d natut 
lly or neces iril Ie ttended \ h great 
danger to life or limb, and vedien ti 
uch order under such cir nee 
uch negligence on the part of the em 
ployee as will defeat a recovery against hi 
employer for his deatl (2. £. B 309 
\n employee is not chargeable wit! 
negligence unless the defect 1 dange 
by reason of which he is injured ol 
vious. or he has been advised of the fail 
re « he employer to pert his duty 
or ot uch ta is W le 1 on 
bly prudet n t : O 


Improvement of the Parcels Post 
System. 
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tion, where they could then be appraised 


for duty. The proposal met with an ob 
jection from the Postmaster General, 
who seems to see in it a possible loss of 


revenue, on the ground that the customs 


officials, outside of those at the ports of 
New York and Chi ago, have not had a 
sufficiently wide experience 1 enable 
them to cla; ty such imported irticl 


correctly for the assessment of duty, and 


to this he adds minor objection How 
ever, it 1s understood that Secretary Gage 


thinks these obstacles may be overcom« 


1 
} 





so it is likely t matter will be taken 


up with the German postal authorities 


Improved parcels post systems are sore 


ly needed by this country, both at home 


and abroad. England and Germany came 





to their senses in this respect many years 
ago Before, however. we can. secur 
much better facilities for nding met 
chandise through the mails a powert 
factor ot opposition w have re over 
come lor the retor}r cu ( CK \ t thre 
private transportat cor nit v\ 
will lose busines 1 proportion § t 
ado tion ind wl I Vo! ( t 
worst, might even have t ! e s e r 
duction in the te D ess at 
membranc« f tl fact w f h at 
extr incet to manuf irers and 
merchants w I ed of paving the 
pre-ent expres ] ree I end thei n 
fluence in support of the 1 1" 

\ concerted effi rt will b 1 de t ‘ 
cure legislation for an adequate parcel 


post system in the United States, and the 
co-operation of the Post Office authori 
ties will be sought for the extension of 
the system used in dealing with foreig1 
countries This movement is being pt 
moted by Mahlon A. Winter, who pre 
ented a thesis upon it to Congress at the 
last session He 1S ready to answet ques 
tions concerning it, and may be addressed 
t 359 Pennsylvania enue, Washington 


> <. 


What the Chemist Has Done for 


Iron. 
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Gilchrist proved that the British pig irons the 
could be ec nverted nto go d steel if they fro 
were treated by the Bessemer process in govert 
the presence ot isic § stances sucl S 1 
n nd 1 one S ( der ese Cl ( 
nstanc c ) n 7 was ¢ n Sy 
ed ese 1 } 
g chemis eC 
g re engage: ! s g 1 
i Vs, ne ( CK M ( ( Ne 
Mpor C¢ \ ( ( » STCE \ 1 
mew! nN ( OTC eS 4 vy eel 
n every de] nt of | \ nov 
( tin Vy hay g placed t pos 
wo W Ili¢ ( I r¢ ( I | 
I 5s ¢ g \ ( ie las { 
€ » en Prot IY ( W € r 
ils 1 I a: | + eers Li aol 
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Laboratory Assistants in Physics 


Wanted. 


( 
S 
SS101 \\ c 1) ( 1 
it ‘ ( t 
egister 1 e 7 
ta ] Nat B 
« | 
Standa v D 
$1,400 : 
1 ) lt) i 1 4 
I 
he « 1 
wing I ( 
riginai in eX ‘ 


A 4427-foot Cable Span. 


\ remarkable feat of mecl 


neering in connect vith electri 
has been accomplished in Californiz 
city of Oakland and inv. othe: 
ire to bi plied with current d 


1« Bay ( tint re Power Compat 


Ericsson’s Insistent 


1¢ 


Precision. 
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700 


were finely finished and put together, and 


drawings were made for them exactly 
as they were to be constructed—woe unto 


the model maker if he did not make every 
If a fillet 
bolts 


detail the drawing 


he ad 


according to 


was omitted, or square 


put in 
where he xagon heads 
had to be 


cost the 


were indicated, the 


eparture rectified, no matter 


what it model maker.—E. P. 


The Exacting Conditions of Repe- 
tition Work. 


Wi lk p< Ing I tandard ce gus and 
; 

a or} 1 ( pres 

j t} ew rT p FF 
( ecu rk of thi 
( gineering 

wing : 1 

\ wl d 
‘ | ce eX 
] net , 1 
1) t 
ere 1 
esto! 1 ‘ ent d 

( gy elt CCl tel tl I d 
ré hie I nat he pure Cone 
ne the ket t ewing 
! hine r of typewriter ving 1 
nxiety as to the performance of any in 
dual machine they may turn t; and 
the same should be the case with any ma 
hing too engine | standard type 
Chis mear f course, a system of exam 
ination and testing of a vastly higher de 
gree of efficiency and exactitude than was 
leemed necessary unce r the older meth 


ods of manufacture, and as a result the 


manufacturer 


the 


purchaser as well as_ the 


Is greatly \loreover, 


Inspect mn 


luring manufacture must not be confined 


> Like Yaving of dimensions OT accuracy 
of erection, but must extend to the qual 
itv of materials used Where automatic 
machinery is employed, and every en 
deavor made to get all the work pos- 
sible out of a machine, irregularities in 
the character of the material op rated 


upon, or in the quality of the tools used, 
ire often disastrous: and thus a careful 
watch must be kept to avoid such varia 
t ns 


\ddress of President Wittiam H 
MAW In Mechanical Engi 


titution ot 


Managers of blast furnaces long 


ago 


ticed that in winter when the air is cold 


and dry thev can make pig iron more 


cheaply than in summer, when the air 1s 


charged with moisture \n experiment 1s 


to be made toward supplying what may be 


called the furnaces ‘at all 


winter air. te 


times of the vear. Preparations are being 


made by the United States Steel Corpora- 
tion for a refrigerating plant which will 
deprive the air of most of its moisture be 
Che 


fore the blast is sent to the furnaces 


AMERICAN MACHINIST 


apparatus is to be installed at the Lucy 
furnaces of the Carnegie Company at an 
approximate cost of $100,000 
drawing, designed 


A course 1n espe 


cially to meet the requirements of teach 


ers, has been prepared by the Interna 
tional Correspondence Schools, Scranton, 
Pa. Drawing is of considerable import 
ance t States re 


teachers, a number of 
quiring applicants for teachers’ 


‘ates to pass an examination in it, and 
that 


likewise The Schools’ drawing cours 


1 1 1 
prol able other teachers W1 d 


will qualify teachers not only 


examinations, but t 


successtully fill post 


structors in drawing 


Care I Mi il ‘4 Col ( ed 
e PI pt ff proposit s the 
1s a, a mi 
\ ime n manut rers to the use of t 
meee, ka fe os Philippine The 
ive bi ising ( em ere tor m 
1 eem 1 brig \merica 
manufacturers proposed to make them qui 
sing d take up our system, or rather 
ie ( ] d stem W ch ( S eCaAuUst 
ey said that if the Philippinos we on 
ne the metric svstem it would plac 
\merican manufacture it a disadvan 
ige in thre Philippine Ss as compared with 


nations. It is reported that 


the authorities will pay no attention to the 


Phe 


ceived 


Michigan ollege ol \lines has re 
the 


largest appropriation in its history 


from legislature the 


This 


for two new 


present 
provides among other things 
buildings. One is for the departments of 


\lining Phe 


amount allotted for its and 


and Engineering 


construction 


equipment is $42,500. The other building 


is for the departments of Chemistry and 


Metallurgy. the appropriation being $35. 


000. Provision is also made for an addi 


tion building, 


present el 


Linkecrimyg 


which will take care of the needs of the 


course in blacksmithing, for extending the 
equipment of the electrical laboratory 


for enlarging the central heating plant 


\t a lat Ineeting ot the Providence \s 
Mechanical 


Charles I). Rogers, 


fied all life 


EEngine cr Ss, 
has 


manufacture ol 


sociation ol 


been ident 


who 


with the 


his 


screws, gave the gimlet-pointed wood 
screw an antiquity not generally suspected 


North 


whicl 


He said there was at Smith College 


ampton, a piano made in 1758, in 


pointed screws were used. Tapered screws 


were made at Poughkeepsie about 1836 
Vhev worked loose, however, where there 
was much jarring Mr. Rogers did not 


indicate where and when the pointed screw 
began to be manufactured on a commer 
cial scale, except that when he was 
the Utica 


out of 


super 


intendent of Screw Ce mpany, 


which went existence in 1860, he 


altered the machinery by which the blunt 


June 20, 1901. 


screws were made because they were no 
He the the 


credit of first making screws by machinery 


longer salable. gave French 
and they began it in connection with the 
watches 


York. 


and 
New 


manufacture of clocks 


“Journal of Commerce,”’ 
Personal. 
GS. i 


ter mechanic of the Columbian Paper Com 


Gregory has Leen appointed mas 


~ 


pany’s new plant at Bristol, Tenn 


President J. W 


Pneumatic Tool Company, sailed for I 


Nicag 


Duntley of the ( 


rope June the 


H. A 


the Standard 


15, on 


“Campania 
the general manager 


Higgins, 


Pool Company, Cleveland 


O., sailed for England May 15. to visit 
foreign representatives ¢ f his ompans 
England, Fran Germany, Rus 





| Curtis Clarke ‘ ( 

ninent bt o nm. die 
New Yor v. June 5. Seve 

ca lL Mr. ¢ \ he senior p 

f Clarke, R & Ce ‘ 

he Ph «x Bridge Compat f Pheer 
ville P In 1884 e | ul ik It 
original membet tf the Umion Bride 
Company Mr. ¢ ke had been « cernes 

respon ible engines n th ( 5 1 
of over eighty miles of bridges and 
ducts, among which are the Ku \ 
cuct, the Poughkeep i Bridge 
Hawkesbury Bridge in Australia 

It will be remembered that in our fi 
issue in March, this veal Mi lecumsel 


Swift told of a curious sawmill which at 
had 
We 


the old gentleman is dead. He was Charl 


Hyde, of Plainfield, N. J. He 


old millionaire been amusing himsel 


by building regret to announce that 


was in hi 


eightieth year, although Mr. Swift spoke 
of him as apparently about sixty. He was 
a native of Oil City, Pa.. and oil having 


been struck upon his farm he became ricl 


ak 


owned a railroad in 


at once Was pre sident of three banks 





and a larg 


Id hi ] Ith 
id, is i 


Creors 


Vlad 
estate at Plainti 
e-timated at $10,000,000. His wido 


descendant of thx Kepler 


Miscellaneous Wants. 


astronomer! 





tdrertisements will be inserted under this 
head at 25 cents a line, each insertion Cop 
should be sent to reach us not later than sat 
urdau morning for the ensuing week's issue 


{nsiwers addressed to will he fo 
warded 
Gear Wheels, gear 


free kG 


our care 


cutting Grant ; see p. 24 


Caliper cat Smith, Columbia, Pa 


Punches & dies. Wal.M.Wks.,Waltham,Mass 
or Sale New No. 0 Dev time registe 
Niles Tool Works. (See page 3.) 


Wanted —Improvements in grinding machin 
Address Box 1435, Providence, R 
Expert work in engineering and mechanica 
drawing. Address Kacler, care Am. Mac 
Wanted —6 ft. or 8 ft. boring mill, in 
condition. Materne Mfg. Co., St. Louis 


ery 


Mo 


Light and fine mach'y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J 
Book “Dies and Diemaking.”’ $1, post paid 
J.L.Lucas, Bridgeport,ct Send for index sheet 
Trip! Gaskets" are 


trandt’s expansion 











